Human papillomavirus is among the most common sexually transmitted infections in the world. Newcomers, defined in Canada as foreign-born individuals who are either immigrants or refugees, but may also include students and undocumented migrants, face numerous barriers to HPV vaccination. This study sought to understand, from the perspective of healthcare providers, barriers and facilitators to HPV vaccination, and recommendations to improve HPV vaccine uptake among newcomers. Semistructured interviews were conducted with 10 healthcare providers between March and April 2018. Data were analyzed at the manifest level using a Qualitative Content Analysis approach. Categories of barriers to vaccination included: access, communication, knowledge, culture, and provider-related factors. Facilitators included targeted health promotion; understanding the relevance of HPV vaccination; trusting the healthcare system; and cultural sensitivity. Two overarching recommendations were to publicly fund the HPV vaccine, and enhance language-and culturally-appropriate health promotion activities. Further research should explore informational desires and needs from the perspective of newcomers to inform strategies to promote equitable HPV vaccine coverage.
Introduction
Human Papillomavirus (HPV) is among the most common sexually transmitted infections worldwide, 1 with over 70% of sexually active Canadians contracting the virus at some point in their lives. 2 Vaccination has emerged as an effective primary prevention strategy to protect against the strains of HPV that most commonly cause these diseases. 1 The HPV vaccine was first approved in Canada in 2006, and there are currently three vaccines authorized for use. 3 Since 2010, the HPV vaccine has been offered to girls in every Canadian jurisdiction through publicly-funded, school-based programs. Additionally, given the increasing body of evidence highlighting the effectiveness of administering the HPV vaccine in males to prevent associated cancers and genital warts, 4 all provinces and territories now offer the HPV vaccine for males as part of their routine immunization schedules as well. 5 Some provinces also offer publicly-funded vaccine catch-up programs (programs that offer immunization to individuals who are not up-to-date with recommended vaccinations) for individuals at high risk of infection. 6 For those who are ineligible to receive it within publicly-funded programs and do not have private health insurance, the full HPV vaccine series costs approximately 540 Canadian dollars. 7 Despite its widespread availability, uptake of HPV vaccination across the country remains suboptimal. 8 A recent meta-analysis found average uptake of the HPV vaccine across 12 studies to be 56% (range: 12.40%-88.20%). 8 This falls short of the national HPV immunization target of > 80%. 9 In addition, not only is uptake of the HPV vaccine comparatively lower than other childhood vaccines, coverage and knowledge disparities have been extensively documented among certain demographics and subpopulations. Racial and ethnic minorities are less likely than members of the general population to receive a recommendation from a healthcare provider to initiate the HPV vaccine series. 10, 11 However, many studies have explored these disparities as they relate to race, rather than immigrant status or culture. This distinction is important, as immigrants and refugees can face a number of challenges related to resettlement in a new country, including issues related to healthcare access and language barriers.
Previous research on HPV vaccination among newcomers (generally defined in the Canadian context as foreign-born individuals, usually immigrants or refugees, but may also include students and undocumented migrants) indicates that newcomers may be under-immunized compared to the general population and often face barriers to uptake. In Denmark, Schrieber 12 found that even when the vaccine was publiclyfunded, immigrant girls had 51% lower odds of initiating the HPV vaccine series compared to Danish-born girls. Similar results were found among young girls in a Swedish catch-up vaccination program, whereby girls with a non-European background had 78% lower odds of receiving the HPV vaccine than those with a European background. 13 These findings are corroborated by data from the United States, where individuals are less likely to initiate and complete HPV vaccination if they are foreign-born. 14 A systematic review of barriers to vaccine uptake among newcomers 15 reported that several barriers were unique to HPV vaccination. These included a lack of knowledge and awareness about HPV, its transmission and link to urogenital and oropharyngeal cancers, and the availability of a vaccine to protect against it; cultural and religious taboos that hinder conversations about sexually transmitted diseases; concerns that the vaccine promotes promiscuity; and lack of a healthcare provider recommendation. 15 Such barriers have also been reported in the Canadian context, where, among a female immigrant and refugee vaccine catch-up group, lack of knowledge was found to be the main barrier to vaccine series initiation, with most participants never receiving a healthcare provider recommendation. 16 This is especially concerning given that immigrant and refugee women, who may not have attended cervical cancer screening in their country of origin and are less likely to attend pap smear screenings in Canada, are at a higher risk of developing cervical cancer. 17 Healthcare provider recommendation is one of the strongest predictors of HPV vaccine uptake. Gilkey 10 found that a high-quality recommendation that strongly endorsed the vaccine, encouraged same-day vaccination, and discussed cancer prevention increased the odds of vaccine initiation by a factor of nine compared to no recommendation. Furthermore, there is evidence to suggest that newcomers may be more accepting of vaccination overall than the general population. 18 Thus, healthcare providers are well-positioned to discuss and encourage uptake of the HPV vaccine among newcomers. Given their unique perspectives and insight, this study sought to explore the experiences and perceptions of healthcare providers who administer the HPV vaccine to newcomers in Ottawa, Ontario.
Results

Participant characteristics
A total of 10 healthcare providers were interviewed. Five worked within the public health system, four in primary care settings (two family physicians and two nurse practitioners at community health centres), and one was a gynecologist working in the hospital setting. Demographic characteristics are summarized in Table 1 .
Providers working within the school-based program held bi-annual vaccine clinics in schools across Ottawa and interacted mostly with students (in some cases phoning parents to obtain consent to vaccinate). Some providers had experience in "higher needs" schools, a term used to describe those with low vaccine uptake and a high number of newcomers. They also worked in catch-up clinics for children and adults who were missing publicly-funded vaccines and conducted surveillance to ensure students were up-to-date with vaccines required to attend school. Of the four primary healthcare providers, two were family physicians. The other two were nurse practitioners at community health centres that have a mandate to see refugees without health insurance. Approximately 70% of the gynecologist's patients were seen for cervical pre-cancers and genital warts, which included HPV counselling (including information about HPV vaccination) in every visit; the majority of patients were over the age of 21.
Providers' perceptions of HPV vaccine uptake among newcomers were variable, with some providers feeling that coverage among newcomers was comparable to the general population, and others feeling that newcomers were more likely to reject the vaccine. Participants were invited to provide their own definitions of who they believed would be considered "newcomers". When asked, some providers defined a newcomer as someone born outside of and new to Canada, but one provider noted that a newcomer could also be someone who has lived in Canada for a longer period of time but did not integrate into Canadian culture.
Data were analyzed to elucidate barriers and facilitators to HPV vaccination and recommendations to improve vaccine uptake among newcomers from the perspective of healthcare providers. Categories and sub-categories were identified for both barriers and facilitators, and there were two overarching recommendations. An overview of the findings can be found in Table 2 .
Barriers to HPV vaccine uptake
Access barriers
Cost of HPV vaccination was seen as a major, and in many cases the largest, barrier to HPV vaccine uptake among newcomers. Acknowledging that newcomers often find themselves in poor financial situations upon arrival in Canada, providers were reluctant to recommend initiating a catch-up series, with some feeling uncomfortable recommending a vaccine that they could not provide for free. Conversely, one provider did not see cost as a barrier, and in many cases their "Then furthermore, they can't afford paying for it. Most of my newcomers are unable to pay for it regardless of any of their cultural background. To be very honest, often I look at their social issues, and I just skip over HPV because I don't want to also make them feel bad that there's a vaccine that I can't actually provide to them." (HCP10) "So they maybe come here and they're told that they need to start getting re-immunized, right. But, so, that's good and all, and they may get their first set of vaccines from the community health centres that they're directed to immediately upon coming to Canada, but they don't know that they still need to be immunized further. So it's like, they have the barrier of ok, well we don't have a family doctor, we don't know where to go to get our vaccines." (HCP4)
Communication Barriers
• Not having a common language • Inappropriate information resources • Implications of communication barriers: • Difficulty obtaining informed consent ". . . and when there's language barriers, we can't go into the details of anything. So it's just a very brief intervention, letting them know that it's there." (HCP4)
"But, because that's where we're offering the vaccine, and parents who want their child to get it, some of them actually do show up to the clinic, you know like, "I don't understand". And that's an opportunity, but it's also difficult that they had to come all the way in, do that just to something's not clear, right." (HCP3)
"So we're not really bringing up this subject, we don't really get the opportunity to encounter the parents face-to-face at all, it's always over the phone, and it's always gonna be like, as little information as possible, over the shortest amount of time possible, and to gain consent, like to get consent. So it's not like the best opportunity to go into it." (HCP3)
Knowledge barriers
• Limited knowledge and awareness of HPV and HPV vaccination "In my experience, many of my female patients never had a pap smear. It may be that other techniques were used, like acetic acid staining to screen for cervical cancer, but they certainly weren't aware of cervical cancer screening, the ones I've talked to." (HCP5)
Cultural barriers
• Talking about sexuality is taboo • Religious beliefs around sex before marriage "I find the HPV is kind of a tricky one, 'cause when you start explaining what HPV isyou know, being the human papillomavirus, a virus that can be transmitted sexuallythat tends to turn off a lot of people. And not just newcomers. . ." (HCP1) Provider-level barriers
• Healthcare-seeking behaviours • Fewer chances to discuss preventative care • Not receiving a recommendation • There is no time to discuss HPV • Having to administer multiple vaccines at a time, priority setting "They don't come unless they have a cold or cough. Opportunistic approach, when they come just for cold and cough, we know opportunistic approaches are not effective in immunization." (HCP10)
"So if you're only going one-third of the time that you used to for that cervical screening, the opportunity in the mind of the primary care may not be there." (HCP8)
"Because for most patients who we've known since birth, we rely on the school system to give them the Gardasil. We might not be making the link that a newcomer may not have been offered that through the school system." (HCP5)
"I think other barriers are things like, when you look at the catch-up schedule for refugees that are like "unimmunized", HPV is not really on there. Like they've just got more mandatory ones so there's that. So we're not thinking about that." (HCP9)
Facilitators: targeted health promotion
• Targeted health promotion "Well, at one school for example, they provided an information night for parents. We were able to send one of our nurses and one of the school health nurses and they were able to explain about the vaccines, about the questions that they had around HPV, and provide consent forms there, explained the consent form process, and by the end of the night, we had many more consents. I think that if we can do that in every school, that would be ideal." (HCP6)
Understanding the relevance of HPV vaccination
• Getting it for free now or paying for it later • Changing eligibility criteria "So I mean, when a mother and daughter, 16, decide not to and they're Muslim, and they probably won't be in that situation for a while, there's no reason, there's no problem in delaying it. I mean I would just encourage them to, you know, ask about it when they connect to their new health provider. But probably the only piece is the financial piece, right. Because it might be harder for them to get it later on." (HCP7) Trusting the healthcare system
• Openness to vaccination "But I find more with new immigrants, they're very like, ok, that's fine, we're good. They trust, like I find they have a high trust towards healthcare, so they're often very easy to deal with when it comes to these things. And with HPV, as well as the other vaccines, like they have high trust. So they will take the vaccine." (HCP4)
Cultural sensitivity
• Ensuring access to appropriate personnel • Culturally sensitive risk communication "And if they understand that it's not because we think their child is having sex, they're very open to receiving it." (HCP4) newcomer patients were willing to pay for vaccination. In fact, this provider argued that the assumption that newcomers cannot afford the HPV vaccine was a barrier in itself, and believed that newcomers should be provided with all the information to decide regardless of their financial situation:
"And that's when you ask people that weren't vaccinated, it's not because it cost too much. It's just a huge disconnect between what the provider's thinking and what the patient actually is feeling. And I think a lot of providers do a disservice to the patient by me looking at you and thinking, "Oh, I don't think you can afford it, maybe I'm not going to talk about it, I don't want to make you uncomfortable." (HCP8)
Healthcare providers working in primary care also highlighted how difficulties accessing primary care and navigating a new health system in general could be a barrier to HPV vaccination among newcomers. This included learning how and where one could receive vaccines in Canada, as well as understanding where and when to receive subsequent doses of the vaccine series. Some providers described how only select clinics will serve refugees without health insurance, and oftentimes the availability of these clinics is unknown to newcomers:
"Another thing is, refugees and newcomers often have the interim federal health, and that makes itthat's just a barrier in accessing healthcare, like primary healthcare. So like I say, the CHCs [community health centres] can see those people, but if somebody doesn't know about a CHC or isn't connected, then they are probably not accessing the same level of primary care." (HCP9)
Communication barriers
Communication barriers related to language were frequently cited by providers. Encountering newcomers who did not speak English or French severely limited providers' ability to explain the vaccine in detail, and to ensure comprehension to enable the parent to make an informed vaccination decision. The fact that HPV information resources, such as the informed consent letter and information package sent home with students in the school-based program, as well as online and pamphlet resources about HPV provided in other healthcare settings, are only available in English and French was described as a limiting uptake factor. Additionally, providers noted that despite their best efforts, health promotional resources were not at an appropriate literacy level for newcomers to be able to understand HPV and the purpose of the vaccine:
"The consent forms are convoluted, they're difficult to understand, you wouldn't really know, even just as a layperson looking at it, just being ok, where do I sign? And, it's not in the languages." (HCP3)
Language barriers often manifested in issues with obtaining signed consent forms. In situations where students did not have signed consent forms, school-based providers described challenges reaching and communicating with newcomer parents to obtain consent to vaccinate. Despite the fact that children can consent to vaccination under the Health Care Consent Act, school-based providers were hesitant to administer the HPV vaccine without parental consent due to the fact that parents sometimes do not want their children to be immunized for cultural or religious reasons (HCP2). When students present without consent forms, efforts are made to contact the student's parents, but this can be a time-consuming and difficult process. As a result, newcomer students who do not have signed consent forms on the day of school clinics may miss the HPV vaccine in the school-based system: " We're so busy in the clinic, we have a high volume of children to do, and we want to finish, we don't have to come back to the school and bother them over and over, so our goal is to get the children done who have signed consents. And unfortunately, those who don't have consent forms kind of get a little bit forgotten about. And simply that's just because there's just not enough time." (HCP3)
Knowledge barriers
All providers indicated that newcomer patients typically had very little, if any, previous knowledge about HPV, how it is transmitted, or the fact that there was a vaccine to protect against it. Providers noted that cervical cancer screening and administration of the HPV vaccine does not typically occur in newcomers' country of origin, further exacerbating knowledge gaps. One participant working primarily with refugees described broader health literacy issues as a barrier to knowledge and understanding, highlighting some newcomers' very limited past education:
"I have some families that have very limited past education. They might have spent most of their life in a refugee camp. One of my examples is sometimes when I'm doing past family history, I'll say "do you have any family history of cancer?" And even the interpreter will tell me "they wouldn't know ifthey wouldn't know cancer" right. So then you have to re-kind of think how you're going to present the education piece, right." (HCP7)
Cultural barriers
Providers discussed challenges with initiating discussions related to sexuality and sexual health, noting that this is often a taboo subject among certain cultures in the newcomer community. Despite many newcomers being open to vaccination in general, some reported hesitancy to the HPV vaccine in particular, especially upon learning that HPV is sexually transmitted. Providers recalled interacting with newcomer parents who were reluctant to have their child vaccinated due to beliefs that vaccinating against a sexually transmitted disease may promote promiscuity:
"But people have, you know, explicitly said like, this vaccine promotes sex, and this is not something that we believe. Like that happens all the time." (HCP3)
Of newcomers who were hesitant to receive or rejected the vaccine, providers cited religious views as a factor that may impact vaccine uptake. In particular, the practice of remaining abstinent before marriage was recalled as a common sentiment among newcomers that hindered uptake among newcomers. Providers described how this led to a lack of perceived risk of contracting HPV if patients expected to be sexually active with only one partner over a lifetime, a belief described as particularly common among Muslim patients. Providers noted that hesitation or rejection of the HPV vaccine often boiled down to religion, as opposed to culture or country of origin, as they had observed similar challenges in non-newcomer Catholic and Jewish populations:
"Most of my Muslim patients would be very against the idea of giving a vaccine to their children who are not sexually active. From their understanding, [they] will only become sexually active with one person eventually. Who also will be a virgin, right? That's their perception, and I'm not saying all of them, but certainly most of my more religious patients would feel that. It's more of their kind of Islamic belief rather than where they come from, right?" (HCP10)
Provider-level barriers
Many of the barriers providers described stemmed from providers themselves lacking the time or opportunity to engage with newcomer patients around the HPV vaccine. This was due in part to patients' tendency to seek care for acute issues rather than preventive care and updated guidelines around cervical cancer screening that manifested in fewer opportunities for engagement around prevention. One provider corroborated this, noting that despite their documented importance, few patients reported receiving a recommendation for the HPV vaccine:
"But of all those people I've seen for HPV-related stuff, at least 70 percent of them have not had vaccination discussed before the first visit. It's a really high number." (HCP8)
Providers emphasized that when they do have an opportunity to engage with newcomer patients, there are so many competing issues to discuss with patients within a limited window that HPV vaccination may not be a priority:
"So there's a couple of things, I think always time is a factor, so there are so many millions of things that a primary care provider is trying to cover. So I think not having time to discuss is number one." (HCP8)
Additionally, one provider noted that providers may not realize vaccination should be a priority, as providers tend to rely on school-based programs to administer the vaccine. When vaccination is discussed with patients, some providers felt that HPV is not a priority in Ontario's official catch-up immunization schedule, while others felt that HPV vaccination could be discussed at another appointment since patients already received multiple vaccines at once. A common practice among providers was to ensure that first and foremost, newcomers were up to date with the vaccines required to attend school. Therefore, HPV vaccine uptake may be suboptimal due to the prioritization of mandatory vaccines and because it could be perceived as optional: "Usually on their first appointment we really focus on what vaccines are mandatory, cause oftentimes, they need 3, sometimes 4 vaccines at one time." (HCP1)
Facilitators to HPV vaccine uptake
Targeted health promotion
Providers pointed out that in cases where they were able to overcome communication barriers and educate newcomers about HPV, patients were very accepting of the vaccine. Providers working within the public health system recalled higher success in convincing newcomers to accept the vaccine in catch-up clinics, where they were able to have a face-to-face dialogue with parents and children:
"Depending on how much they understand, we might be able to. . . and I do feel like a lot of times, if it's properly explained or if the parent does understand, they're all for it." (HCP3)
Understanding the relevance of HPV vaccination
Changes to the school-based program were also perceived to be a step in the right direction to improve uptake. For example, providers mentioned that the recent decision to include boys in the school-based program would likely de-stigmatize the vaccine and lead to greater acceptance overall. Furthermore, some providers believed that lowering the age of vaccination against HPV and administering it at the same time as other vaccines would put it into the context of health, as opposed to sexuality:
"For many other provinces, at grades four to grade six, would make the parent think of it in the context of a vaccine for health for their child, just like other vaccines are." (HCP8)
Trusting the healthcare system
Providers noted that newcomers displayed a great sense of openness to vaccination in general, perhaps even more so than non-newcomers. They perceived this to be partly because many newcomers have seen the health implications that can arise when people are not vaccinated in their country of origin, but also because in their experience, newcomers were very trusting of the healthcare system and providers generally. From their perspective, the value that newcomers place on a healthcare provider's recommendation was a considerable facilitator to HPV vaccine uptake:
"I think newcomers in general are open to vaccination. I don't, I haven't met an anti-vaxxer in the newcomer [population], because I mean they lived in situations where it was important to be vaccinated, because they lived in very closenot all, but people that came from camps did, right." (HCP7)
Cultural sensitivity
Providers discussed the importance of being culturally sensitive when providing care for newcomers. They emphasized the importance of culturally sensitive risk communication and emphasizing cancer prevention to take the focus away from the vaccine's association with sexuality. They also highlighted providing access to female healthcare providers for female patients and having interpretation services readily available: "We did have for a brief period, we had one public health nurse who was Arabic speaking, and so when the Syrian refugees came in and we had to immunize them with, just their basic, so their measles, mumps, rubella and those vaccineslike it was great right, 'cause once you cross that language barrier, you're good. Like they can understand, they can consent, they can follow through." (HCP4)
Recommendations to improve uptake
Providers suggested six major recommendations that could improve HPV vaccine uptake among newcomers, which are summarized in Table 3 . There were two overarching recommendations related to access and communication that were heavily emphasized by providers.
Publicly fund the HPV vaccine
Providers emphasized the need to publicly fund the HPV vaccine for everyone for whom it is recommended. This was especially pertinent to newcomers, as cervical cancer screening and vaccination against HPV often does not exist in their country of origin, thus putting them at an increased risk for HPV-related diseases. This recommendation was substantiated by the fact that pap smears are publicly-funded procedures to prevent cervical cancer, while vaccination is not. Therefore, providers urged the idea of vaccinating based on risk rather than age so that newcomers are not left behind in cervical cancer prevention: . .I mean we're doing pap tests, we should be doing HPV vaccine. Like, it doesn't even make sense that we're not doing it." (HCP7)
Enhance language and culturally appropriate health promotion activities
Healthcare providers highlighted a need to create informational resources and opportunities tailored to the language and cultural needs of newcomers. This was guided by the belief that with the proper tools to educate newcomers on the vaccine and its purpose, this information could overcome personal barriers to HPV vaccination. In addition to translated resources, one provider mentioned the importance of outreach to populations not currently accessing primary care:
"What if we had big banners or, nowadays everybody gets advertisements through their cellphones. If we had these culturally appropriate and in different languages, had these ads to bring it to. . . to reach those who we can't reach. The ones who are parked in front of their TV watching TV programs in their own language, right?" (HCP10)
Comparison to newcomer's views
We compared the perspectives of healthcare providers from our study to those of newcomers from our previously published systematic review of qualitative studies. Several barriers that were identified in this study were not mentioned as factors in vaccine decision-making by newcomers themselves. In particular, the healthcare providers in our study described issues that arose as a result of the HPV vaccine being recommended rather than required. When time is limited and multiple vaccines need to be administered to a patient, healthcare providers prioritize certain vaccines, and those that are not required (i.e., HPV) tend not to be prioritized. This issue is exacerbated by another barrier uniquely identified by healthcare providers: the absence of opportunities to discuss the HPV vaccine in the context of preventive care due to the reduced frequency of recommended HPV screening tests. In combination with the fact that some newcomers themselves report not seeking preventive healthcare, 19 these limited contacts between patients and providers may manifest in the barrier referred to by both newcomers and healthcare providers, wherein an explicit recommendation for the vaccine is not often given.
Healthcare providers also spoke about knowledge barriers manifesting in different ways from those described by newcomers themselves. Providers noted that where information about HPV vaccination is available, it is not communicated Table 3 . Recommendations from health care providers to improve HPV vaccine uptake among newcomers.
Sample Quotes Recommendation 1: Publicly fund the HPV vaccine
"But if we could at least say that it would be offered to anyone, not just this vaccine, but other vaccines too would be offered, like if you have Hepatitis B, the same thing, that it would be offered to you, same as it's offered in the school based program to all those kids, the same basic minimums would be offered upon entry, because that population is at much higher risk even than the people that already live here, 'cause they haven't had adequate screenings." (HCP8) Recommendation 2: Enhance language and culturally appropriate health promotion activities "And if there was a little bit more, like, education in the school. Not necessarily by the school staff, but just like, even with a public healthwe're very stretched like, we have a lot of things we do in a year. . . but they're just like the school health nurses that go in the schools. They currently do some of that like teaching and promotion, but I just find there could always be more." (HCP4) "I would just think about language specific promotion, you know. Just about is there a role for public health messaging. I haven't seen anything targeted to HPV that's language specific" (HCP5) Recommendation 3: Provide explicit catch-up opportunities in the school-based program "Yeah, I would say it has to come from kind of the school environment because adolescents don't come to see their family doctor, right? They come just for the 14 through 16 visit for their Adacel shot and the meningitis. That's where I usually get them, but that's the only opportunity I have. They don't come unless they have a cold or cough. Opportunistic approach, when they come just for cold and cough, we know opportunistic approaches are not effective in immunization." (HCP10) Recommendation 4: Create a vaccine databank "I would love to see like a national vaccination databank that all of us were inputting our vaccines to and were able to pull from and be able to look up. So I could see that that person from BC has had all of these vaccines, and then I could just give them the rest. Because right now, it's so scattershot that everybodythere's a lot of people getting extra vaccines they don't need, and there's people that fall behind because we're just assuming that they're updated and their not. So I'd love to see like a national, at least a provincial level one, at least a city level one. But right now it's just not in place." (HCP9) Recommendation 5: Have the HPV vaccine on hand at primary care clinics "I mean I would love to see [public health] just sending us the HPV vaccine the same way they send the tetanus vaccines, and we just have like 20 of them sitting in the fridge and I just give them to whoever I think is in the right age category" (HCP9) Recommendation 6: Create reminder systems for HPV vaccine recommendation "With electronic charting now being the norm, there are easy ways for you and the provider, or even the electronic chart company, to pop in a little flag that pops up saying, "Did you talk about all of the vaccination?" And it automatically looks at the age of the patient and then says this, and this, and this, and this. So there's certainly ways, if you think about it, to change your practice" (HCP8) appropriately to meet the informational needs of newcomers. Similarly, the current process for obtaining consent from parents of students being vaccinated in the school-based system was described as overly time-consuming and difficult for newcomers to understand. Providers commented that current methods of dissemination do not effectively engage newcomers, as they are not delivered at the right language or literacy level. This builds on the perspective offered by newcomers, who reported a total absence of information and further indicates a need for more engaging and appropriate informational materials. A summary of the similarities and differences between the results identified in the systematic review versus those found in this study can be found in Figure 1 .
Discussion
This study sought to elucidate barriers and facilitators to HPV vaccination, as well as recommendations to improve vaccine uptake among newcomers to Canada from the perspective of healthcare providers. The findings indicate that HPV vaccine uptake may be influenced by interrelated factors at the patient, provider, and system levels. These include issues related to access to and delivery of healthcare, communication at both the patient-provider and health promotion level, as well as personal factors related to religion, culture, and knowledge. Providers emphasized publicly-funded HPV vaccination for all and improving avenues for communication as major recommendations to improve HPV vaccine uptake.
Several barriers identified in this study corroborate existing research on the topic. 15, 20 Barriers related to cost, lack of knowledge, clinician recommendation, language, healthcare inaccessibility, and conflation of the HPV vaccine with sexual activity were reported both by newcomers in our previously published systematic review 15 and by the providers in this study. However, the results of our study also indicated that several perceived barriers were unique to newcomers or healthcare providers and did not appear across populations.
In particular, barriers associated with vaccine hesitancy (e.g., concerns about side effects, efficacy, and the relative newness of the vaccine) were identified as important obstacles for newcomers in our systematic review, 15 but these issues were not mentioned by healthcare providers in this study. This could be due to different barriers existing in the populations sampled in the systematic review or a lack of awareness of these barriers amongst health professionals. It is also possible that over time, concerns about the newness of the HPV vaccine may fade, resulting in fewer worries about vaccine risks and safety.
By contrast, barriers that were uniquely identified by healthcare providers tended to refer to system-level barriers rather than the more individual-level barriers reported by newcomers. These perceived system-level shortcomings highlighted healthcare providers' unique contribution in recognizing gaps in immunization programming. These gaps primarily referred to a lack of time and resources dedicated to promoting vaccine uptake. As both this study and our previously published systematic review indicated unique hesitancy around the HPV vaccine given its association with sexual health, providers highlighted the importance of ensuring patients have a thorough understanding of the importance of the HPV vaccine. This understanding requires the dedication of time and resources that are currently unavailable to providers, who face multiple competing priorities.
Implications for policy and practice
Exploring the results of this study through the domains proposed by Lomas 21 allows us to better explain why HPV vaccination uptake may be suboptimal among newcomers and suggest implications for policy and practice. Information about HPV and HPV vaccination exists, and the results suggest that newcomers would be accepting of this information. Where immunization programming for newcomers could be improved is at the structural and institutional levels, where there is a perception of ambiguity about roles and responsibilities related to vaccinating newcomers. There also appears to be a disconnect between information purveyors and newcomer beliefs about HPV vaccination. Our findings suggest that information about HPV vaccination may not be conveyed in a way that meets the needs of newcomers and is therefore a key opportunity for intervention. Carnegie 22 indicates that the school-based setting is likely to be an effective opportunity to provide languageappropriate education when developing cross-cultural HPV vaccine programming, but methods of disseminating information must also take into consideration populations that are difficult to reach. This requires varied and novel solutions. Digital technology has been proposed as a potentially promising way of improving vaccine uptake and on-time vaccination by overcoming many of the barriers identified in this study, including the ability to track vaccination records when visiting multiple providers and provide reliable immunization information. 23, 24 According to a needs assessment survey among newcomers in Ottawa, over three-quarters of participants indicated they would use mobile technology to track their vaccinations if it were available in their primary language. 25 Given the near ubiquity of smartphones, leveraging digital technology may be a way forward in effectively disseminating vaccine information.
Furthermore, cost was identified by providers as a severe limitation to HPV vaccine uptake, especially given the financial situation of many newcomers. This influenced their decision to recommend the vaccine in the majority of cases. Previous literature has also reported a reluctance to recommend the vaccine among healthcare providers if it was perceived to be a financial burden on their patients. 26, 27 Given the demonstrated importance of provider recommendation, documented as both a barrier to HPV vaccine uptake if it is lacking and a facilitator if it is present, addressing this factor at the institutional level is another critical area for intervention.
In terms of addressing religious barriers to vaccination, it is likely that little can be done to influence these deep-rooted beliefs from an intervention perspective. A systematic review of interventions aimed at overcoming vaccine hesitant ideologies indicated limited success in influencing vaccination behaviour, illustrating the difficulties associated with changing these beliefs. 28 However, providers can continue to demonstrate a commitment to culturally-sensitive care.
Strengths and limitations
This study has several important strengths and limitations. We did not pre-define what constituted a newcomer during the data collection process. Instead, we allowed providers to define this based on their individual experiences and perceptions. Recognizing that this term may have different meanings for different people, as well as the substantial heterogeneity among newcomers to Canada, these findings cannot be generalized to all newcomers. In addition, despite efforts to focus on newcomers specifically during data collection and in the analysis, providers also worked with non-newcomers; therefore, some of the findings may not be wholly unique to this population. Lastly, despite the fact that we ensured saturation in our results before concluding recruitment and data collection, our sample size of 10 healthcare providers is small, limiting the strength of our conclusions.
There are a number of strengths that should be highlighted. Our study provides unique insights into barriers and facilitators to HPV vaccine uptake among newcomers from the perspective of healthcare providers and helps to fill an important knowledge gap. This approach provides insight at patient, provider, and system levels, promoting a more comprehensive understanding of this issue and informing a holistic approach for intervention. Furthermore, the diversity of the healthcare providers interviewed is an important strength that allowed us to capture a wide variety of perspectives. Engaging participants who worked in public health, primary care, and hospital-based settings, as well as those who administer the vaccine in the school-based program and others who provide catch-up vaccinations, yielded a complex picture of potential barriers and facilitators to HPV vaccination among newcomers when cost was a factor to consider and at varying levels of access. Comparing our findings with those of newcomers is a unique approach and provides a more complete sense of the complexity of the decision-making process.
The findings from this study show that from the perspective of healthcare providers, newcomers to Canada may face a number of barriers to HPV vaccination that are governed largely by a lack of access to quality healthcare. Creating language and culturally-appropriate information resources that promote knowledge and understanding of HPV vaccination will be fundamental in developing targeted interventions to increase uptake among newcomers. Making the HPV vaccine free-ofcharge is likely to enhance healthcare provider recommendation which may improve uptake. Further research should explore informational needs from the perspective of newcomers to inform strategies to promote equitable HPV vaccine coverage.
Methods
Study design
This study explored factors influencing access to and decision-making around HPV vaccination among newcomers from the perspective of healthcare providers. The study design was guided by the following research questions:
(1) What are healthcare provider perspectives on barriers to HPV vaccination among newcomers?
(2) What are healthcare provider perspectives on facilitators to HPV vaccination among newcomers? (3) What are recommendations to improve HPV vaccine uptake among newcomers from the perspective of healthcare providers? (4) What are the similarities and differences between these perspectives and those of newcomers themselves?
We used a qualitative approach as it allowed us to gain a detailed picture of a complex issue, and understand the processes involved in the interactive nature of vaccine decisionmaking within a particular context. 29 Further research is being conducted with newcomers themselves and will be used to supplement this work.
Study setting
This study took place in Ottawa, Ontario, the fourth largest and capital city of Canada. The Ottawa-Gatineau region has the sixth-highest number of foreign-born people in Canada and nearly 20% of the population are landed immigrants. 30 In the province of Ontario, the HPV vaccine is offered in publicly-funded, school-based vaccination programs through local public health units to all students in grade seven. Boys have been included in this program since the 2017/18 school year. While girls can receive the vaccine series for free until their last year of high school, boys are only publicly-funded in grade seven. Ontario is one of two provinces that implements a Mandated Choice at school entry policy, whereby parents must show proof of certain immunizations to register for school or obtain a valid exemption. Failure to do so could result in school suspension. Of the three vaccines offered in grade seven (meningococcal C, hepatitis B and HPV), meningococcal C is the only one that is required under this policy. Public health nurses are responsible for leading these clinics, undertaking such tasks as collecting informed consent letters and administering the vaccines. Besides the schoolbased program, the HPV vaccine can also be delivered at catch-up clinics led by public health units or in primary care settings by nurse practitioners and family physicians.
Participant sampling
A purposive sampling strategy was used to recruit participants who could contribute rich insight related to the study aims. To be eligible, healthcare providers needed to have experience discussing and administering the HPV vaccine with newcomer youth and/or parents. A maximum variation sample of providers working in both primary care and school-based settings was sought to capture different perspectives. This allowed for the exploration of barriers, facilitators, and recommendations for uptake both when factors related to cost and access were present and when they were absent.
Identifying appropriate participants was facilitated by a network of gatekeepers working in vaccination-related roles in Ottawa and Ontario. Initial recruitment was aided by a nurse practitioner at a community health centre specializing in newcomer care. To recruit participants working in the school-based setting, a gatekeeper within the local public health unit identified nurses with experience administering the HPV vaccine in schools with a high volume of newcomers, as well as at catchup clinics providing publicly-funded childhood and adolescent immunizations. Potential interviewees were reached via e-mail with a brief description of the study and the participant information and consent form attached. All participants who were contacted using this strategy agreed to participate in the study. Participants were not compensated for participating in the interview as the interviews were considered relevant to participants' work and occurred during periods for which they were already being paid. Participants were informed that they would not receive any direct benefit for participating, but indicated their willingness to contribute in order to advance the knowledge around the subject of HPV vaccination among newcomers.
Data collection
Semi-structured, one-on-one interviews were conducted between March and April 2018. Interviews occurred either inperson or over the phone, according to the participant's preference. In total, seven interviews were conducted in-person at various locations around Ottawa, including at public health unit offices and at community health centres, while three interviews were conducted over the phone. All interviews were audiorecorded and lasted between 26 and 68 minutes.
Prior to the commencement of this study, the research team carried out a systematic review examining barriers to immunization among newcomers. 15 An interview guide was developed based on dominant themes related to HPV vaccination that emerged from this review (Supplementary Materials). Providers were asked to focus on their personal experiences of interacting with newcomers, as well as to reflect on strategies to improve HPV vaccine uptake in this population. Due to the iterative nature of qualitative research, questions that did not elicit rich responses or address the research question were removed and new questions were added based on new insights. 31 At the conclusion of the interview, the researcher collected basic demographic information.
Interviews were conducted until saturation was achieved.
Data analysis
Data were analysed using a Qualitative Content Analysis approach as described by Graneheim and Lundman. 32 The analysis focused on manifest content, which "describes the visible, obvious components of a text" in order to stay as close as possible to the participants' original accounts. 32 Interviews were audio-recorded and transcribed verbatim. Codes were developed inductively as themes and concepts were identified, and then sorted into sub-categories and categories based on their similarities and differences. This process was facilitated using the computer software NVivo (NVivo qualitative data analysis Software; QSR International Pty Ltd. Version 11, 2016) . Triangulation strategies were applied whereby the final categories and sub-categories were discussed and agreed upon with another member of the research team.
Theoretical framework
In order to translate the findings of this research into action, we opted to consider the results in relation to a policy-and decision-making framework, specifically that proposed by Lomas 21 as an adaptation of Sabatier's Advocacy Coalition Framework. 33 This model consists of three interrelated domains that describe contextual influences on policy development.
Comparison to newcomer's perspectives
To determine how perspectives on HPV vaccine uptake varied between newcomers and healthcare providers working with newcomers, we compared the findings from this study to those from our previously published systematic review of barriers to vaccine uptake in newcomers. 15 Specifically, we considered which themes were unique to newcomers or providers and which themes were relevant across groups.
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